US 20160056499A1

a2y Patent Application Publication o) Pub. No.: US 2016/0056499 A1

a9 United States

Lu et al.

43) Pub. Date: Feb. 25, 2016

(54) PROCESS FOR FABRICATION OF
ENHANCED §"-ALUMINA SOLID
ELECTROLYTES FOR ENERGY STORAGE
DEVICES AND ENERGY APPLICATIONS

(71) Applicants: Xiaochuan Lu, Richland, WA (US); Jin
Yong Kim, Richland, WA (US);
Guosheng Li, Richland, WA (US);
Kerry D. Meinhardt, Richland, WA
(US); Vincent L. Sprenkle, Richland,
WA (US)

(72) Inventors: Xiaochuan Lu, Richland, WA (US); Jin
Yong Kim, Richland, WA (US);
Guosheng Li, Richland, WA (US);
Kerry D. Meinhardt, Richland, WA
(US); Vincent L. Sprenkle, Richland,
WA (US)

(73) Assignee: BATTELLE MEMORIAL
INSTITUTE, Richland, WA (US)

(21)  Appl. No.: 14/465,476

(22) Filed: Aug. 21, 2014

Publication Classification

(51) Int.CL
HOIM 10/0562
HOIM 10/054

(52) US.CL
CPC ....... HOIM 10/0562 (2013.01); HOIM 10/054

(2013.01); HOIM 2300/0071 (2013.01); HOIM
2300/0091 (2013.01)

(2006.01)
(2006.01)

(57) ABSTRACT

A dense "-alumina/zirconia composite solid electrolyte and
process for fabrication are disclosed. The process allows fab-
rication at temperatures at or below 1600° C. The solid elec-
trolytes include a dense composite matrix of §"-alumina and
zirconia, and one or more transition metal oxides that aid the
conversion and densification of precursor salts during sinter-
ing. The composite solid electrolytes find application in
sodium energy storage devices and power-grid systems and
devices for energy applications.
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FIG. 4A




Patent Application Publication  Feb. 25,2016 Sheet S of 7 US 2016/0056499 A1

FIG. 4C

FIG. 4D






